A Proposed Approach for Stabilizing Verdant Concrete of \u3cem\u3eStairway to the Sky, Las Pozas,\u3c/em\u3e Mexico by Matchette, Nicole
University of Pennsylvania
ScholarlyCommons
Theses (Historic Preservation) Graduate Program in Historic Preservation
2011
A Proposed Approach for Stabilizing Verdant
Concrete of Stairway to the Sky, Las Pozas, Mexico
Nicole Matchette
University of Pennsylvania
Follow this and additional works at: http://repository.upenn.edu/hp_theses
Part of the Historic Preservation and Conservation Commons
Suggested Citation:
Matchette, Nicole. (2011). A Proposed Approach for Stabilizing Verdant Concrete of Stairway to the Sky, Las Pozas, Mexico. (Masters Thesis). University of
Pennsylvania, Philadelphia, PA.
This paper is posted at ScholarlyCommons. http://repository.upenn.edu/hp_theses/167
For more information, please contact libraryrepository@pobox.upenn.edu.
Matchette, Nicole, "A Proposed Approach for Stabilizing Verdant Concrete of Stairway to the Sky, Las Pozas, Mexico" (2011). Theses
(Historic Preservation). 167.
http://repository.upenn.edu/hp_theses/167
A Proposed Approach for Stabilizing Verdant Concrete of Stairway to the
Sky, Las Pozas, Mexico
Abstract
At Las Pozas, it is the coalescence of nature and art that has become valued by many who have visited the site.
This thesis sets forth an approach that seeks to find a common ground between maintaining the decayed
appearance of a reinforced concrete structure known as Stairway to the Sky, while preserving the material
integrity of its sculptural concrete—a complicated task in the warm, humid environment of Mexico's Huasteca
(was-tek-a) region.
Disciplines
Historic Preservation and Conservation
Comments
Suggested Citation:
Matchette, Nicole. (2011). A Proposed Approach for Stabilizing Verdant Concrete of Stairway to the Sky, Las
Pozas, Mexico. (Masters Thesis). University of Pennsylvania, Philadelphia, PA.
This thesis or dissertation is available at ScholarlyCommons: http://repository.upenn.edu/hp_theses/167
A PROPOSED APPROACH FOR STABILIZING VERDANT CONCRETE OF 
STAIRWAY TO THE SKY, LAS POZAS, MEXICO
Nicole Matchette
A THESIS
in
Historic Preservation
Presented to the Faculties of the University of Pennsylvania in
MASTER OF SCIENCE IN HISTORIC PRESERVATION
2011
__________________________
Advisor
Michael C. Henry, PE, AIA
Adjunct Professor of Architecture
__________________________
Randall F. Mason
Associate Professor
In memory of Omar Salinas Garay
ii
ACKNOWLEDGMENTS
iii
Source: Edward James Archive (EJA), West Dean College
iv
TABLE OF CONTENTS
INTRODUCTION  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 1 
CHAPTER 1 | SCOPE  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .   .  .  .   .  .   3
CHAPTER 2 | HISTORY AND STEWARDSHIP OF LAS POZAS.  .  .  .  .  .  .  .  .  .  .  . 12
Las Pozas
 Las Pozas
 Preservation Efforts at Las Pozas
CHAPTER 3 | CONTEXTS OF THE HUASTECA AND LAS POZAS.  .  .  .  .  .  .  .  .  .  23 
Huasteca
 
 Stairway to the Sky
 
CHAPTER 4 | PROPOSED VALUES AND SIGNIFICANCE .  .  .  .  .  .  .  .  .  .  .  .  .  35 
CHAPTER 5 | PAST, PRESENT AND POTENTIAL RISKS AND THREATS
 
v
CHAPTER 6 | BIODETERIORATION OF CONCRETE
 Biodeterioration of Concrete at Stairway to the Sky
 
Stairway to the Sky
  
CHAPTER 7 | PREVENTIVE STRATEGIES
CONCLUSION
BIBLIOGRAPHY
APPENDIX A
APPENDIX B.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 112
APPENDIX C
APPENDIX D
APPENDIX E
APPENDIX F.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 152
INDEX
vi
LIST OF FIGURES
FIGURE 1 Stairway to the Sky 
 
FIGURE 2 
FIGURE 3 Sierra Gorda......................................25
FIGURE 4 
FIGURE 5 pozas, 
FIGURE 6 
FIGURE 7  
FIGURE 8 Three Story House that Might be Five......
FIGURE 9  
FIGURE 10 
FIGURE 11 
FIGURE 12 
vii
LIST OF ACRONYMS AND ABBREVIATIONS
MEXICO:
CAICH Huasteca
Elder and Cultural Council of the Huasteca
CONAIN
CONABIO
CONACULTA
Culture and the Arts
CONAPO
CONAFOR
CONAGUA
CONANP
CONEVAL  Consejo Nacional de Evaluación / The National Council for the 
FX Fondo Xilita / The Xilitla Foundation
INAH
INAFED 
INEGI
INBA   Instituto Nacional de Bellas Artes / National Fine Arts Institute 
LGEEPA
PEHF 
Foundation
viii
SECULT La Secretaría de Cultura / Secretary of Culture
SEMARNAT
OTHER:  
ASTM
EJA
EJF
MAB
WMF
UNESCO
ix
1
INTRODUCTION
 
 
Las Pozas poh-sas
Las Pozas
Las Pozas
Las Pozas is 
 At Las Pozas
Stairway to the Sky
 was-tek-a
he-leet-la
Las Pozas
Stairway to the Sky
Las Pozas
2
3
CHAPTER 1 | SCOPE
ORGANIZATION OF CHAPTERS
Las Pozas and its historical, 
Stairway to the Sky
Stairway to Sky
1
METHODOLOGY
Site Visit and Preliminary Observations  
Stairway to the Sky
2
humid subtropical/ temperate 
with dry winters and hot summers climate zone
in a warm-humid  
Chapter 3: Context
Interviews and Archival Research  
Las Pozas staff and various 
Stairway to the Sky
Las Pozas
Las Pozas and 
Selection of Case Study: Stairway to the Sky 
 The structures at Las Pozas
Stairway to the Sky
Las Pozas
Stairway 
to the Sky
Las Pozas
Evaluation of Conditions
5
structure.  
Biogrowth
the concrete structures at Las Pozas
Stairway to the Sky and 
Preventive Conservation Strategies for Stairway to the Sky
DELIMITATIONS
Developing a Conservation Approach for Stairway to the Sky
 Stairway to the Sky
James’s Intent 
Stairway to the Sky
Las 
Pozas
Previous Analysis
Stairway to 
the Sky
Climatic Data
Huastecan
Stairway to the Sky.   
TERMINOLOGY
Spanish terms
Casa de los Tres Pisos que Podrian Ser Cinco 
Casa Original de Edward James
Escaleras al Cielo 
Palacio Bambu 
The Site  
Las Pozas that is 
Stairway to the Sky, Bamboo Palace, and House 
of Three Stories that Might be Five.  Las Pozas
LITERATURE REVIEW
Conservation at Las Pozas
Las Pozas
Las Pozas
needed until he sold Las Pozas
3
surveyed Las Pozas
Architectural & Engineering Report
5 The A & E
Las Pozas
Edward James
Las Pozas
Las 
   
Las Pozas
A & E Report.  
Pozas Surreal Eden: Edward James and Las Pozas, 
the creator of Las Pozas.
Edward James: Builder of Dreams is an 
Las 
Pozas
Las Pozas.  Because Las Pozas
The Huasteca Potosina, Mexico
 Las Pozas Huasteca
Huasteca is 
Huastecan 
Las Pozas is 
Huastecan 
10
Biodeterioration of Concrete
2
Las Pozas.  
 
Petrography Applied to Concrete and Concrete Aggregates, ASTM STP 1061. Bernard Erlin and 
Biodeterioration of Stone in Tropical Environments Plant Biology for Cultural 
Heritage: Biodeterioration and Conservation
11
FIGURE 1 STAIRWAY TO THE SKY LOOKING EAST. THE FORMERLY 
WHITE CONCRETE STRUCTURE NOW DISPLAYS A MYRIAD OF BIOLOGICAL 
ORGANISMS ON ITS SURFACE, CHALLENGING TRADITIONAL APPROACHES TO THE 
CONSERVATION OF CONCRETE. SOURCE: AUTHOR, 2010.
12
.CHAPTER 2 | HISTORY AND STEWARDSHIP OF LAS POZAS
EDWARD JAMES’S EARLY LIFE 
Edward 
James: Builder of Dreams
1 
2
The Bones of My Hand
3
Seven 
1 
A Surreal Life: Edward James
2  Ibid. 23. 
3  Ibid. 23.
13
Deadly Sins  
Edward James in Front of ‘On the Threshold of Liberty’
and The Pleasure Principle
5
 
in Ciudad Valles in the Huasteca
Huasteca Potosina. 
Huasteca
A Surreal Life: Edward James, 21.
Surreal Eden: Edward James and Las Pozas
EDWARD JAMES AND LAS POZAS
Rancho La Conchita
 
pozas
La Conchita
La Conchita and hired local 
La Casa Original de Edward James.  
10
Las Pozas
Las Pozas, Cascada del General,
Colonel Castillo.      
Surreal Eden, 52.
El Castillo
10 A Surreal Life: Edward James, 30. 
15
FIGURE 2
STRUCTIONS AT LAS POZAS. THE CINEMA, AND ITS THIRD STORY, STAIRWAY TO 
THE SKY, SIT IN THE FOREGROUND AND EDWARD JAMES’S HOUSE IS LOCATED 
BEHIND IT.  SOURCE: EJA, WEST DEAN COLLEGE.
Jaula de las Boas. 
11
Las Pozas
the Huastecan
12 Nonetheless, 
 Sierra Gorda Las Pozas. 
11 Edward James: Builder of Dreams
12  Ibid
Las Pozas.13 
Las Pozas 
of Las Pozas
15
Las Pozas
 
Las Pozas
  Construction 
13
  Builder of Dreams
15
Las Pozas    
Tristan and Isolde Paranoic Face
Las Pozas
Las Pozas
LAS POZAS AFTER EDWARD JAMES
Las Pozas
Las Pozas 
Las Pozas
Las Pozas 
Las Pozas
Homage to Max Ernst
Las Pozas
Homage to Max Ernst’
A Surreal Life: 
Edward James
Las Pozas contains a 
New York Times Las Pozas
at Las Pozas
Las Pozas and 
Las 
Pozas
New York Times 
20
for conservation efforts at Las Pozas
Las 
Pozas
PRESERVATION EFFORTS AT LAS POZAS 
Las Pozas a national 
Las 
Pozas Las Pozas
Las Pozas 20
Las Pozas 
Las Pozas
21
Las Pozas 22  Nonetheless, 
20  Las Pozas
21 Las Pozas
y Soberano de San Luis Potosi
22
Ley Federal Sobre Monumentos Arqueologicos, Artisticos, Historicos, y Zona Monumentales
21
Jaula de las Boas. 
Three Story House that Might be Five, Edward James’s 
House, and Stairway to the Sky
CONCLUSION
Las Pozas
Las Pozas 
22
23
at Las Pozas
in Xilitla today. 
23
A Surreal Life: Edward James, 31.
23
CHAPTER 3 | CONTEXTS OF THE HUASTECA AND LAS POZAS  
INTRODUCTION
1 
intrinsic character of the site.2
Las Pozas Las 
Pozas
site.                  
ENVIRONMENTAL CONTEXT 
Estados Unidos Mexicanos
Wildlife Conservation and Management in 
Mexico Las Pozas Huasteca
Huasteca
2  Henry, Michael, Context and Use
3 Huasteca Potosina Huasteca 
sea level,
5 
Ibid.
Huasteca
INAFED, 2005. 
25
FIGURE 3 SIERRA GORDA, AND THE SIERRA 
MADRE ORIENTAL MOUNTAINS FROM AFAR. APPROACHING THE HUASTECA 
FROM THE SOUTHWESTERN SIERRA GORDA,
VEGETATION DRAMATICALLY CHANGE FROM SEMIARID TO SUBTROPICAL. 
SOURCE: MEMO FLORES, 2008. HTTP://WWW.MEMOFLORES.COM/BLOG/LA-HUASTECA-
FIGURE 4
SOURCE: EKATARINA DONOVA, 2011.
Huehuetlán.
10
11 
12  
The Sierra Gorda
 The Huasteca
13
Ley General del Equilibrio 
y la Protección al Ambiente
10  Ibid.
11  Ibid.
12  Ibid.
13
Huasteca
Sierra Gorda Conservation Alliance, an entity concerned 
Sierra 
Gorda.   
SOCIAL CONTEXT
15
Huasteca
  The Sierra Gorda Huasteca
Sierra Gorda
Sierra Gorda 
Sierra Gorda
Sierra Gorda
Sierra Gorda
15
Huasteca Anthropology Today
  
 The Huasteca
Las Pozas. The Huastecan
Huasteca, 
La Silleta
  
TOURISM IN THE HUASTECA
Huasteca Las Pozas. 
Cueva de las Golondrinas
Cascada de Tamul
Nonetheless, Las Pozas
Las Pozas
Las Pozas
Huasteca Anthropology Today
Huasteca.
Huasteca. 
Huasteca 20 
SITE DESCRIPTION 
Las Pozas
Las 
Pozas
Las Pozas Stairway to the Sky.  It stands as a 
Las Pozas Stairway to the Sky
  Ibid.
20  Ibid.
30
FIGURE 5 POZAS, 
CONCRETE SCULPTURES. SOURCE: AUTHOR, 2010.
FIGURE 6
SOURCE: AUTHOR, 2010.
31
Three Story House that Might 
be Five, Palace of the Ducks, Bamboo Palace, and the Cinema
Las Pozas
Las Pozas
32
STAIRWAY TO THE SKY
 Stairway to the Sky
the Cinema
Stairway to the Sky
21
Las Pozas
 The Stairway to the Sky
Stairway to the Sky
Stairway to the Sky Edward James’s House.  This 
stairs.  Overall, Stairway to the Sky
 Las Pozas.       
21 Builder of Dreams
intentions for Stairway to the Sky
33
CONCLUSION
 Las Pozas Huasteca Potosina
Las Pozas over the course of four decades.  Today, Las Pozas 
Stairway to the Sky
Las Pozas
Las Pozas, and 
of Las Pozas.    
35
VALUES AND HERITAGE CONSERVATION
Stairway to the Sky
Las Pozas
to Stairway to the Sky.   
ARTISTIC VALUE 
Las 
Pozas
at Las Pozas
Three Story House that 
Might be Five 
1
Las Pozas
Huastecan
1 
Las Pozas
 The Cinema
Las Pozas
construction of Stairway to the Sky
in the Huasteca 2
2  Surreal Eden El 
Stairway to the Sky
Cinema 
and Stairway to the Sky
Stairway to the Sky
Spiral Jetty
Stairway to the 
Sky
Las Pozas
construction at Las Pozas
Castillo Las Pozas, and thus 
Las Pozas
FIGURE 7
SOURCE: AUTHOR, 2010. 
FIGURE 8
BLUE PIGMENTED STAIRS OF THE THREE STORY HOUSE THAT MIGHT BE 
FIVE. ALTHOUGH SOME SPECIES MAY THREATEN MATERIAL INTEGRITY, THEY 
LAS 
ENVIRONMENTAL VALUE 
Las Pozas
Huastecan
Huasteca
Las Pozas
Las 
Pozas
Las Pozas.  
STATEMENT OF SIGNIFICANCE 
 Las Pozas
Las Pozas, 
Stairway to the 
Sky
Las Pozas and Stairway to the Sky, 
CONCLUSION 
 Stairway to the Sky
Las Pozas
Las Pozas Stairway 
to the Sky
Stairway to the Sky, and the 
CHAPTER 5 | PAST, PRESENT AND POTENTIAL RISKS AND THREATS
Stairway to the Sky
1 This 
EXTRINSIC THREATS: ENVIRONMENTAL
Weather Events
into the Huasteca
2  At Las Pozas
3  After 
1  Henry, Context and Use: A Technical Note, 1. 
 
Master Plan: La Conchita, Xilitla, San Luis Potosi: Priority issues and responses 
.
Cinema is situated on a relatively level terrain, 
Las Pozas.   The Stairway to the Sky
Vegetation
Las Pozas
Stairway to the Sky.  
Sunlight
Las Pozas
Stairway to the Sky
Water run-off
Three Story House that Might be Five caused severe structural 
Las Pozas
Stairway to the Sky
Biodeterioration
Las Pozas, 
Las Pozas 
Freeze-thaw Damage
Atmospheric Moisture
Las 
Pozas
EXTRINSIC THREATS: HUMAN
Surface Cleaning 
5 
Overloading, Impact and Vibration from Visitation 
Las Pozas  
Stairway to the 
Sky
Stairway to the Sky
various structures. 
Concrete Repair Guide
Las 
Pozas
Semana Santa
Semana Santa
Las Pozas. 
Plutarco’s hands
Poaching
Las Pozas, 
INTRINSIC THREATS: QUALITY OF MATERIALS 
INTRINSIC THREATS: CONCRETE MIX DESIGN
Poor design techniques 
Stairway to the Sky
10
Construction Methods and Quality Control
 Stairway to the Sky
11 involved in construction at Las Pozas
Mora excelsa and 
M. gonggrijpii 12
-
crete and Concrete-Making Materials,
10  Macdonald, Susan, Concrete Building Pathology
11
12 Las Pozas
 
50
13 
Stairway to the Sky
REINFORCEMENT CORROSION
2
15  Moisture 
Carbonation
13  Macdonald, Concrete Building Pathology  
  Ibid. 5.
15  MacDonald, Concrete Building Pathology
  Ibid. 144.
51
2 
in concrete, Stairway to the Sky
Chloride Attack
  When 
used in the construction of Stairway to the Sky.  
Sulfate Attack
  Ibid.
  Ibid. 
52
Stairway 
to the Sky
2
Alkali-silica reaction (ASR)
20
Stairway to the Sky.  
21
Stairway to the Sky
  MacDonald, Concrete Building Pathology
20
and Concrete Materials
21 Petrography Applied 
to Concrete and Concrete Aggregates, ASTM STP 1061
53
CURRENT CONDITIONS OF STAIRWAY TO THE SKY 
Stairway to the Sky
22  The overall 
Description of Materials and Construction Methods 
 Stairway to the Sky
Observed Conditions at Stairway to the Sky [See Appendix E: Conditions Glossary]
22
23 Stairway to the Sky
.
FIGURE 9
THE WEST COLUMN, STAIRWAY TO THE SKY. SOURCE: AUTHOR, 2010.
FIGURE 10
OF  STAIRWAY TO THE SKY. SOURCE: AUTHOR, 2010.
55
the structure. 
Voids
| BIODETERIORATION OF CONCRETE AT STAIRWAY TO 
THE SKY
activity on a variety of surfaces at Las Pozas
at Las Pozas
thesis. 
structures.1
Las Pozas, this 
Stairway to the Sky
Stairway to the Sky
Las Pozas
BIODETERIORATION IN WARM-HUMID ENVIRONMENTS: AN OVERVIEW
2  The 
2  Caneva, Guilia et al. Plant Biology for Cultural Heritage: Biodeterioration and Conservation
3   
5  At 
Las Pozas
Water and Atmospheric Moisture
Las 
Pozas
Cyanobacteria and Biodeterioration, 1.
5  Caneva et al. Plant Biology for Cultural Heritage, 
FIGURE
STAIRWAY TO THE SKY. SOURCE: AUTHOR, 2010. 
FIGURE 12
EXPOSURE TO THE DAMP  HUASTECAN ENVIRONMENT. SOURCE: AUTHOR, 2010. 
 and therefore 
Las Pozas
Sunlight
Las Pozas, 
Stairway to the Sky
Warm temperatures
Wind
Biodeterioration of Construction Materials, 
Plant Biology for Cultural Heritage
   
Atmospheric pollution 
2 2 . Pollution 
lichens, and accelerate deterioration.    
Nutrients available in the material
Surface typology  
10      
Plant Biology for Cultural Heritage, 
Materials and Structures
10  Caneva et al. Plant Biology for Cultural Heritage,
BIODETERIORATION OF CONCRETE
Concrete composition and susceptibility to biodeterioration
11    
of Las Pozas,12
13
3
15
11  MacDonald, Concrete Building Pathology, 3.
12 Las Pozas
13
  MacDonald, Concrete Building Pathology
15  Ibid. 
Susceptibility to mechanical deterioration
Las Pozas
  
Susceptibility to chemical deterioration
Biodeterioration of Construction Materials
Biodeterioration of Construction Materials
Biodeterioration of Stone in Tropical Environments, 12.
  Caneva et al. Plant Biology for Cultural Heritage, 
20
concrete.
ORGANISMS ASSOCIATED WITH BIODETERIORATION OF CONCRETE
Bacteria
21
22
3
failure.23
25 
20  Caneva et al. Plant Biology for Cultural Heritage, 21.  
21  Ibid.
22 Biodeterioration of Construction Materials, 
23  De Balie, Microorganisms vs. Stony materials: a love hate relationship, 2.
Biodeterioration of Construction Materials
25  Ibid. 
  Caneva et al. Plant Biology for Cultural Heritage, Biodeterioration 
  
Las Pozas after 
30
31
32
33
35      
of Construction Materials,
  Caneva et al. Plant Biology for Cultural Heritage, 
  Ibid. 65.
Biodeterioration of Stone,
30  Caneva et al. Plant Biology for Cultural Heritage,
31 Biodeterioration of Stone, 15.
32 Materials and Structures
International Biodeterioration and Biodegradation
33 Biodeterioration of Construction Materials, 
Biodeterioration of Stone, 
35  De Belie, Microorganisms vs..Stony materials: a love hate relationship, 3.
Fungi
 
2
 
Lichens
Las Pozas
Stairway to the Sky
Biodeterioration of Stone
International Biodeterioration and Biodegradation
Glass, Physics & Chemistry
2
2
Glass, Physics & 
Chemistry (2006)
 Ibid. 255.
Plant Biology for Cultural 
Heritage
 and 
 
Algae
surfaces,  
50 
Cyanobacteria
51 52 
Biodeterioration of Stone, 20.
  Caneva et al., Plant Biology for Cultural Heritage, 
  Artioli, 
Biodeterioration of Stone
Biodeterioration of Construction Materials,
  Caneva et al., Plant Biology for Cultural Heritage,
Biodeterioration of Stone
Biodeterioration of Construction Materials, 
50
International Biodeterioration and Biodegradation 
51 Biodeterioration of Stone in Tropical Environments, 15.
52
 International Biodeterioration and Biodegradation
53
nutrient source.        
BIODETERIORATION OF CONRETE AT STAIRWAY TO THE SKY
Stairway to the Sky
Las Pozas
Las Pozas
Stairway 
to the Sky
Stairway to the Sky, 
Exposed concrete, surfaces with a parge, and pigmented cement coatings
 Stairway to the Sky
53 Biodeterioration of Stone, 15.
  Ibid, 
Stairway to the Sky
lived at Las Pozas
Structural design 
Stairway to the Sky
METHODS OF ANALYSIS OF BIOGROWTH
IMPLICATIONS OF INTERVENTIONS FOR THE REMOVAL OF BIOGROWTH AT 
STAIRWAY TO THE SKY
55  Caneva et al, Plant Biology for Cultural Heritage
 Ibid. 350.
Glass, Physics & Chemistry
  Caneva et al, Plant Biology for Cultural Heritage, 
of Las Pozas
  
Las Pozas
 A 
  Ibid. 321.
  Ibid. 
  Ibid. 321.
CONCLUSION
Stairway to the Sky. 
Stairway to the Sky 
Stairway to the 
Sky
Las Pozas 
Stairway to the Sky.

|
CONSERVATION STRATEGIES
CONSERVATION PHILOSOPHY
 
to occur. At Las Pozas
Stairway 
to the Sky
Stairway to the Sky
Stairway to 
the Sky
PRELIMINARY OBJECTIVES 
 Stairway to the Sky 
necessary.
Stairway to the Sky.      
EMERGENCY INTERVENTIONS 
Crack Repairs
Las Pozas
Tree Branch Trimming 
Edward James’s 
House
Plant Removal 
Closure of Fragile Structural Elements
Stairway to the Sky Stairway to the Sky to Edward 
James’s House
Stairway to the Sky
Monitoring for water run-off and drainage
 Stairway to the Sky
Stairway 
to the Sky
IDENTIFYING THE ENABLING FACTORS OF REINFORCEMENT CORROSION 
Stairway 
to the Sky
Structural Condition Assessment 
Petrographic Analysis
Stairway to 
the Sky
I. Sampling
1
II. Thin sections
III. Petrographic Examination
2    
In Situ Testing Methods for Carbonation and Chloride Attack.
of 
Petrographic Methods of Examining Hardened 
Concrete: A Petrographic Manua
Materials:
3
BIODETERIORATION MONITORING 
Stairway to the Sky is a 
Stairway to the Sky
1. 
Huastecan
 
5
2. 
Plant Biology for Cultural Heritage, 
5  Ibid. 353.
 Ibid.
Stairway to the Sky includes the 
I. Sampling
II. SEM and image analysis
Petrography of Cementitious Materials
Glass, Physics & Chemistry
III. XRD analysis
IV. Documentation of observations
Stairway to the Sky 
or other structures. 
3. 
Stairway to the Sky
concrete surfaces.
I. Determine most effective method of application of biocides.    
II. 
deleterious after SEM/XRD analysis.   
III. Growth rate after biocide product is applied. 
IV. 
Stairway to 
the Sky
4. 
Las Pozas
I. 
10
WEEKLY MONITORING CAMPAIGNS
10
TRAINING PROGRAMS
Las Pozas
CONCLUSION
Las Pozas
Huasteca, Las Pozas
Las Pozas
Stairway to the Sky
Huastecan Stairway to the Sky 
Stairway 
to the Sky
Las Pozas
Las Pozas. Over recent 
Conservation Plan for 
Joya de Ceren in El Salvador,
Las Pozas 
 Las Pozas
Las Pozas
BIBLIOGRAPHY
Fundamentals of Building Materials and Methods
ACI Journal
    Application of Materials Science to Archaeometry and Conservation Science
Plant Biology for Cultural 
    Heritage: Biodeterioration and Conservation
Cassar, May, ed. Technological Requirements for Solutions in the Conservation and 
    Protection of Historic Monuments and Archaeological Remains
Conservation Management Planning:      
    Putting Theory into Practice: the case of Joya de Cerén, El Salvador.
Joya de Ceren: 
     Management Plan Executive Summary
      13, 
 The GCI Newslette
A Surreal Life: Edward James 1907-1984
Microbial Ecology
Climate Change, Biodiversity, and Sustainability in the 
    Americas
Ecoturismo y Desarrollo Sustentable: Impacto en Comunidades 
    Rurales de la Selva Maya
    2000. 
Edward James: Builder of Dreams
Materials 
    and Structures
Petrography of Cementitious Materials, 
    ASTM STP 1215
APT Bulletin 
De la Torre, Marta, et. al. Heritage Values in Site Management: Four Case Studies. Los 
Petrography Applied to Concrete and Concrete 
    Aggregates, ASTM STP 1061
 El Informador, 20 junio 2010. 
 Materials and Structures 
International Biodeterioration & 
    Biodegradation
Henry, Michael C.  Context and Use: Technical Note
    2003.
Surreal Eden: Edward James and Las Pozas
    and Concrete-Making Materials.
Glass, Physics & Chemistry 
Biodeterioration of Stone in Tropical 
    Environments: An Overview.
APT Bulletin 
    
APT Bulletin Mending the Modern
MacDonald, Susan, ed. Concrete Building Pathology.
MacDonald, Susan. Material, Monumentality and Modernism: Continuing Challenges in 
    Conserving Twentieth-Century Places
MacDonald, Susan, ed. Preserving Post-War Heritage: the Care and Conservation of mid-
    Twentieth-century architecture
Periodico la Jornada,
Sustainable Climate Control for Historic Buildings in Hot and Humid 
    Regions
The Illustrated Burra Charter: Good Practice for 
    Heritage Places.
The Journal of Heritage Stewardship
Journal of Architectural Conservation 3, 
El Informador
The Labyrinth of Solitude and other Writings
Revista de la 
    Universidad de México: Nueva época
Periodico 
Journal of Materials in Civil Engineering
The Kingdom Fungi: the Biology of Mushrooms, Molds, and Lichens. 
Urban Anthropology
Anthropology Today 
Tiedje, Kristina. Situating the Corn-Child: Articulating Animism and Conservation from a 
    Nahua Perspective.
Conservation 
    and Management of Archaeological Sites 
Guide to Concrete Repair. 
Wildlife Society 
    Bulletin 
Petrographic Methods of Examining 
     Hardened Concrete: A Petrographic Manua
Watt, David S. Building Pathology: Principles and Practice
Journal of Architectural Conservation
    
ARCHIVAL MATERIALS:
WEBSITES
APPENDIX A | CONTEXT 
100
 
SOURCE: HTTP://WWW.WELT-ATLAS.DE/DATENBANK/KARTEN/KARTE-8-115.GIF.
 SOURCES: HTTP://WWW.VISITASANLUISPOTOSI.
COM/UNICO/ELEMENTOS/MUNICIPIOS/M_MAPA57.JPG; HTTP://CRONISTAMASOPO.BLOGSPOT.
101
MAP OF THE HUASTECA AND XILITLA. SOURCE: HTTP://MEXICO.PUEBLOSAMERICA.
COM/MAPAS/UHAXUQUITO
102
SITE PLAN OF LAS POZAS, 
 SOURCE: MATHEW HOLMES, 2011.
103
SOURCE: HTTP://XILITLAN.
BLOGSPOT.COM/2009/03/BLOG-POST.HTML.
SOURCE: 
HTTP://HOTELAURORAXILITLA.BLOGSPOT.COM/.
SOTANO DE LAS GOLONDRINAS
SOURCE: HTTP://WWW.TURISMOENFOTOS.COM/ITEMS/MEXICO/OTROS/6078_SOTANO-DE-LAS-
GOLONDRINAS/
AERIAL VIEW OF TAMUL WATERFALL, ONE OF THE HUASTECA
URAL TREASURES. SOURCE: GETTY IMAGES, HTTP://WWW.TIME.COM/TIME/TRAVEL/ARTI-
CLE/0,31542,1930353,00.HTML
105
THE NATURAL POOLS AT LAS POZAS ARE VISITED REGULARLY BY XILITLANS 
AND TOURISTS. SOURCE: AUTHOR, 2010. 
VIEW FROM STAIRWAY TO THE SKY LOOKING EAST TOWARDS THE SIERRA 
MADRE ORIENTAL MOUNTAINS. SOURCE: AUTHOR, 2010. 
SOURCE: AUTHOR, 2011. 
CHILDHOOD. SOURCE: AUTHOR, 2011. 
SOURCE: THE METROPOLITAN MUSEUM OF ART, HTTP://WWW.
ARTSTOR.ORG.
SOURCE: HTTP://WWW.NYTIMES.COM/2007/04/01/STYLE/TMAGAZINE/04TALK.SURREALISM.T.HTML
SOURCE: AVERY DANZIGER, HTTP://WWW.XILITLA.ORG/
PHOTOS.PHP.
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EL 
CASTILLO IN CENTRAL XILITLA. SOURCE: AUTHOR, 2010.
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FORMWORK FOR COLUMN CAPITALS, EL CASTILLO, CENTRAL XILITLA. SOURCE: 
AUTHOR, 2010.
FORMWORK FOR MASSIVE CONCRETE CAPITAL, EL CASTILLO, CENTRAL XILITLA. 
SOURCE: AUTHOR, 2010.
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VIEW OF THE CASCADA DEL GENERAL
LA CONCHITA RANCH. SOURCE: EJA, WEST DEAN COLLEGE. 
PARTIALLY SUBMERGED CONCRETE AND STONE CONSTRUCTIONS. SOURCE: EJA, 
WEST DEAN COLLEGE. 
115
VIEW OF BAMBOO COLUMNS THROUGH LA CONCHITA’S DENSE VEGETATION. 
SOURCE: EJA, WEST DEAN COLLEGE. 
SOURCE: 
EJA, WEST DEAN COLLEGE. 
PLUTARCO GASTELUM AT LAS POZAS, SOURCE: EJA, WEST DEAN COLLEGE. 
BAMBOO PALACE, DATE UNKNOWN. SOURCE: EJA, WEST DEAN COLLEGE. 
A COLORFUL STONE CONSTRUCTION LOCATED NEAR CASCADA DEL GENERAL. 
SOURCE: AUTHOR, 2010. 
THE HOUSE WITH A ROOF SHAPED LIKE A WHALE, SOURCE: EJA, WEST DEAN 
COLLEGE. 
THE HOUSE WITH A ROOF SHAPED LIKE A WHALE, TODAY. SOURCE: AUTHOR, 2010. 
BAMBOO PALACE SOURCE: 
AUTHOR, 2010. 
BAMBOO PALACE, TODAY. SOURCE: 
AUTHOR, 2010. 
120
CONSTRUCTION OF STAIRWAY TO THE SKY. TODAY, THIS LOCATION SERVES AS THE 
ENTRANCE TO LAS POZAS. SOURCE: EJA, WEST DEAN COLLEGE. 
121
CONSTRUCTION OF STAIRWAY TO THE SKY, SOURCE: EJA, WEST DEAN COLLEGE. 
122
VIEW OF STAIRWAY TO THE SKY FROM ONE OF TWO ROADS LEADING TO 
XILITLA. SOURCE: EJA, WEST DEAN COLLEGE. 
123
STAIRWAY TO THE SKY
SOURCE: JORGE VERTIZ, HTTP://WWW.XILITLA.ORG/PHOTOS.PHP. 
THE CINEMA AND STAIRWAY TO THE SKY SOURCE: 
JORGE VERTIZ, HTTP://WWW.XILITLA.ORG/PHOTOS.PHP. 
125
STAIRWAY TO THE SKY, SOURCE: JORGE VERTIZ, HTTP://WWW.XILITLA.ORG/PHOTOS.
PHP. 
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LAS POZAS, 
SOURCE: AUTHOR, 2010.
LAS POZAS ca SOURCE: AUTHOR, 2010.
LATER HOUSE. TODAY, THIS STRUCTURE IS KNOWN AS LA CASA ORIGINAL DE 
EDWARD JAMES, OR EDWARD JAMES’S HOUSE. SOURCE: AUTHOR, 2010.
THREE STORY HOUSE THAT MIGHT BE FIVE, AS SEEN FROM A PATHWAY THAT 
SOURCE: AUTHOR, 2010.
A CLOSER LOOK AT THE THIRD STORY OF EDWARD JAMES’S HOUSE. ORCHIDS 
COLONIZE THE CAPITALS OF ITS DECORATIVE COLUMNS. SOURCE: AUTHOR, 2010.
130
BAMBOO PALACE SOURCE: AUTHOR, 
2010.
131
BLUE PIGMENTED SCULPTURES AND CASCADA DEL GENERAL IN THE 
BACKGROUND. DURING THE WET SEASON, THE RIVER FLOWS THROUGH THIS 
ROUNDED ARCHWAY.  SOURCE: AUTHOR, 2010.
132
SOURCE: AUTHOR, 2010.
CONCRETE SCULPTURES OF PLUTARCO’S HANDS, RESTORED AFTER DAMAGE 
INFLICTED BY A TOURIST. SOURCE: AUTHOR, 2010.
133
A CONCRETE PATHWAY DESCENDS THE HILLSIDE. SOURCE: AUTHOR, 2010.
LAS POZAS. SOURCE: AUTHOR, 2010.
SOURCE: AUTHOR, 2010.
135
 AT PLAZA SAN EDUARDO. SOURCE: 
AUTHOR, 2010.
MUSHROOM SCULPTURES NEAR THE SITE ENTRANCE. SOURCE: AUTHOR, 2010.
EDWARD JAMES’S CABIN JAULA DE LAS BOAS
SOURCE: AMANDA HOLMES, 2011.
 HOMAGE TO MAX ERNST, LOCATED IN FRONT OF STAIRWAY TO THE 
SKY, WAS SOLD TO A PRIVATE OWNER AND REMAINS CLOSED TO THE PUBLIC. 
SOURCE: AUTHOR, 2010.
CRACK FORMATIONS IN A COLUMN OF HOMAGE TO MAX ERNST RESULTING 
FROM LACK OF MAINTENANCE.  SOURCE: AUTHOR, 2010.
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NOTED.  
CRACKING
A SERIES OF CRACKS IN CONCRETE NEAR 
EDGES, AND STRUCTURAL CRACKS
FINE OPENINGS ON CONCRETE SURFACES 
FROM A DECREASE OF VOLUME NEAR 
THE SURFACE, OR INCREASE IN VOLUME 
OF THE MATERIAL BELOW THE SURFACE, 
OR BOTH
SCALING
LOCAL FLAKING OR PEELING AWAY 
ALSO OF A LAYER OF METAL 
POPOUT
CORROSION
DESTRUCTION OF METAL BY CHEMICAL, 
ELECTROCHEMICAL, OR ELECTROLYTIC 
REACTION WITH ITS ENVIRONMENT
THE BREAKING AWAY OF SMALL 
PORTIONS OF A CONCRETE SURFACE 
DUE TO LOCALIZED INTERNAL PRESSURE 
WHICH LEAVES A SHALLOW, TYPICAL 
CONICAL, DEPRESSION
SPALL
A FRAGMENT, USUALLY IN THE SHAPE 
OF A FLAKE, DETACHED FROM A LARGER 
MASS BY A BLOW, BY THE ACTION 
OF WEATHER, BY PRESSURE, OR BY 
EXPANSION WITHIN THE LARGE MASS
EROSION
PROGRESSIVE DISINTENGRATION OF A 
SOLID BY THE ABRASIVE OR CAVITATION 
ACTION OF GASES, FLUIDS, OR SOLIDS IN 
MOTION
DISCOLORATION
DEPARTURE OF COLOR FROM THAT 
WHICH IS NORMAL OR DESIRED
A PHYSICAL SEPARATION IN THE 
CONCRETE, WHETHER PRECAST OR 
IF INTENTIONALLY MADE TO OCCUR 
REGION WHERE STRUCTURAL MEMBERS 
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BIOLOGICAL COLONIZATION 
BY HIGHER PLANTS
A STRUCTURE IS COLONIZED BY 
HIGHER PLANTS, I.E. ORCHIDS, 
CAUSES MECHANICAL DAMAGE OF THE 
SUBSTRATE
BIOLOGICAL COLONIZATION 
BY MICROORGANISMS
COLONIZATION OF 
MICROORGANISMS, I.E. FUNGI, 
AND/OR CHEMICAL DETERIORATION 
OF THE SUBSTRATE 
BIODETERIORATION
MECHANICAL, CHEMICAL, OR AESTHETIC 
DETERIORATION RESULTING FROM THE 
GROWTH, MOVEMENT, OR METABOLIC 
PROCESSES OF AN  ORGANISM
THREE STORY HOUSE THAT MIGHT BE FIVE. SOURCE: 
AUTHOR, 2010. 
BIOCOLONIZED STONE AND CONCRETE SURFACES, SECRET GARDEN. SOURCE: 
AUTHOR, 2010. 
VERDANT CONCRETE SCULPTURES AT LAS POZAS. SOURCE: AUTHOR, 2010. 
GOTHIC ARCHES BLANKETED WITH PLANT GROWTH. SOURCE: AUTHOR, 2010. 
BLACK FUNGAL GROWTH, COLUMN, EDWARD JAMES’S HOUSE. SOURCE: 
AUTHOR, 2010. 
DETAIL OF STAIR TREAD, THREE STORY HOUSE THAT MIGHT BE FIVE. SOURCE: 
AUTHOR, 2010. 
DETAIL OF COLUMN BASE, EDWARD JAMES’S HOUSE. SOURCE: AUTHOR, 2010. 
DETAIL OF BUTTRESSING. SOURCE: AUTHOR, 2010. 
BIOCOLONIZATION OF A COLUMN BY PLANTS AND MACROORGANISMS. 
SOURCE: AUTHOR, 2010. 
BIOCOLONIZATION OF CEMENTITIOUS COATINGS. SOURCE: AUTHOR, 2010. 
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COLUMNS INTENDED TO SUSTAIN PLANT LIFE. SOURCE: AUTHOR, 2010. 
151
SOURCE: AUTHOR, 2010. 
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GUIDELINE FOR WRITING SPECIFICATIONS WHEN USING  
D-2 / Biological Solution 
 
 Select Relevant Selection 
Division 04900-Masonry Restoration and Cleaning 
 
Part 1 – GENERAL 
 
 
1.1 RELATED DOCUMENTS 
 
A. The Contract Documents shall govern work of this section.  Provide materials, labor, 
equipment, and services necessary to furnish, deliver, and install all work of this 
section as shown on the drawings, as specified herein, and/or as required by job 
conditions. 
 
1.2 SUMMARY OF WORK 
 
A. This section includes, but is not limited to, the following: 
 
a. Removal of biological growth by chemicals from all historic surfaces including 
smooth and ornamental wood, metal, masonry, concrete, and brick.  Mock-
ups will determine the best appropriate method. 
 
 
B. Visual Requirements: 
 
a. Maintain aesthetic or historic qualities of Project by protecting Work      
designated to remain. 
 
1.3 REFERENCES 
 
A. Manufacturer’s specifications and instructions. 
 
1.4 SUBMITTAL 
 
A. See Section 01300 SUBMITTALS.  Submit each item in this Article according to the 
Conditions of the Contract and Division 1 Specification Sections. 
 
B. Product Data:  Submit manufacturer’s specifications and installation instructions for 
products used including finishing materials and methods. 
 
C. Submit manufacturer’s technical data sheet for product indicated including 
recommendations for their application and use.   
 
D. Submit a work plan describing capture, storage, and disposal as required and/or 
governed by any and all local, state, and/or federal laws, codes, and regulations.  
0
0
1
0
Material Safety Data Sheet:  D/2 BIOLOGICAL SOLUTION 
Version No. 24005 Date of Issue: March 2008 ANSI-Z400.1-2003 Format 
Section 1: PRODUCT & COMPANY IDENTIFICATION 
Product Name: D/2 Biological Solution 
Exclusively Distributed By: Manufactured By: 
Cathedral Stone
®
Products, Inc. 
7266 Park Circle Drive 
Hanover, MD 21076
Sunshine Makers, Inc. 
15922 Pacific Coast Highway 
Huntington Harbour, CA 92649
Telephone: 410-782-9150 Telephone: 800-228-0709 
Fax: 410-782-9155 Fax: 562-592-3830 
Emergency Phone: Chem-Tel 24-Hour Emergency Service: 800-225-3924 
Use of Product D/2 Biological Solution is an easy-to-use liquid that aids in the removal of a broad spectrum of soils.  
It is designed for use on outdoor sculpture, monuments, decorative fountains, stone, brick, terra cotta, 
concrete, stucco, and other architectural surfaces. 
Section 2: HAZARDS IDENTIFICATION 
D/2 Biological Solution is a colorless liquid with a very faint detergent-like odor.  It is non-flammable, non-
combustible, non-explosive, and non-reactive.
Hazard Rating (NFPA/HMIS) Rating Scale
     Health = 1* Reactivity = 0 0 = Minimal 1 = Slight 2 = Moderate 
     Fire = 0 Special = 0      3 = Serious 4 = Severe 
                * Mild eye irritant, non-mutagenic and non-carcinogenic 
Eye Contact: Eye Irritant. 
Skin Contact: Prolonged skin contact with D/2 Biological Solution may irritate the skin. Repeated daily application to the skin 
without rinsing, or continuous contact of D/2 Biological Solution on the skin may lead to irritation.   
Ingestion: Essentially non-toxic. May cause stomach or intestinal upset if swallowed. 
Inhalation: No adverse effects expected under typical use conditions. Adequate ventilation should be present when using D/2 
Biological Solution over a prolonged period of time.  Open windows or ventilate via fan or other air-moving 
equipment if necessary. Mucous membranes may become irritated by concentrate mist. 
Carcinogens: No ingredients are listed by OSHA, IARC, or NTP as known or suspected carcinogens. 
Medical Conditions: No medical conditions are known to be aggravated by exposure to D/2 Biological Solution. 
Section 3: COMPOSITION/INFORMATION ON INGREDIENTS 
Ingredients CAS Number OSHA PEL ACGIH TLV
Surfactants Proprietary None established 
Wetting Agents Proprietary None established 
Buffers Proprietary None established
Section 4: FIRST AID MEASURES 
If in Eyes: Immediately rinse the eye with large quantities of cool water; if present, contact lenses should be removed after 5 
minutes of rinsing; continue rinsing 10-15 minutes more.  Both upper and lower lids should be lifted to facilitate 
thorough rinsing. 
If on Skin: Minimal effects, if any, from diluted product; rinse skin with water, rinse shoes and launder clothing before reuse.  -
Reversible reddening may occur in some dermal-sensitive users; thoroughly rinse area. 
If Inhaled: Use in well-ventilated area, or use adequate protection from inhaling mist during spray applications. Prolonged 
exposure of workers to concentrate-mist during spray application may cause mild irritation of nasal passages or throat. 
If this happens, relocate workers to fresh air. 
If Ingested: Give several glasses of milk or water to dilute; do not induce vomiting.  If stomach upset occurs, consult physician. 
Pg 1 of 3 
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D/2 Biological Solution is a safe, easy to use liquid 
that removes a broad spectrum of biological 
deposits from hard environmental surfaces.  A 
contact time of only 1 to 2 minutes will loosen 
most fungal and algal deposits with manual 
scrubbing and is typically sufficient for excellent 
results. 
Growth of bacteria, fungi, algae, lichens, and 
mosses contributes significantly to the degradation 
of many types of construction materials, and can 
be disfiguring.  D/2 can be utilized to control this 
problem on outdoor sculpture, monuments, 
decorative fountains, gravestones, and tombs.  
Biological growth found on some individual 
building features (such as parapets and zones of 
ground contact) or materials (such as stucco) can 
also be treated with D/2, although it is not a 
general purpose architectural cleaner. 
 
Features and Benefits 
 Fast Acting:  1 to 2 minute contact time for 
great results. 
 
 Keeps Surfaces Clean for a Minimum 
of 1 year    
 
 Safe for Landscape Plantings and 
Grass 
 
 No Detrimental Effects on Masonry 
 
 Non-Toxic and Biodegradable:  No 
special precautions required for handling and 
storage. 
 
Application Procedures 
No Scrub/No Rinse Method 
1. Apply D/2 Biological Solution with a brush or 
pump sprayer to a dry surface.  Do not pre-wet the 
surface.  2. Allow to dry.  Repeat if there are heavy 
biological deposits.  D/2 works with the elements 
and results occur within one week to one month 
depending on severity of growth and weather 
conditions.  The surface will become cleaner over 
time as the subsurface biological growth dies and 
releases.   
 
 
Immediate Result Method 
1. Apply D/2 Biological Solution with a brush, roller 
or pump sprayer to a dry surface.  Do not pre-wet 
the surface.  2. After waiting 2-5 minutes, scrub 
surface with a non-metallic, short bristle scrub 
brush.  3. Allow the undiluted D/2 to remain on the 
surface 5-10 minutes longer.  4. Apply additional 
D/2 to maintain a wet surface and continue 
scrubbing.  5. Rinse with clean water.    
 
Heavy biological deposits should first be loosened 
using a low pressure washer (300 to 600 psi), or 
by mechanical scraping using wood or plastic 
tools. Follow removal with one or more 
applications of D/2 as stated above.  The surface 
will become cleaner over time as the subsurface 
biological growth dies and releases.  
 
Light biological deposits may be removed with a 
D/2 dilution of water from 1:1 to 1:4 parts water by 
volume.  Perform tests to determine effectiveness 
of various dilutions.  Follow testing with application 
of D/2 as stated above. 
 
Safety  Information  
D/2 Biological Solution is non-mutagenic, and 
contains no carcinogenic compounds as defined 
by NTP, IARC, or OSHA.  It is considered 
essentially non-toxic by swallowing, as it has an 
oral LD50 of greater than 5.0 g/kg of body weight.  
No special ventilation is required during use.   
. 
 
Packaging and Coverage 
D/2 Biological Solution is available in 32 ounce 
spray bottle, 1 gallon and 5 gallon containers, and 
55 gallon drums. 
The area that can be treated with one gallon of 
D/2 will vary considerably as a function of the 
nature and extent of biological deposits, as well as  
the physical characteristics of the surface. 
Typical coverage to remove medium deposits 
will vary from 250 to 350 square feet per gallon. 
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